In transparent media, all photons follow the same trajectory and the classical Beer Lambert law applies exactly. This physical law allows calculating the concentrations of the various chromophores present in a given sample, with the help of their extinction ("textbook") spectra. However, in scattering media (e.g., cortical tissue) photons follow a statistical distribution of paths that depends on absorption and hence on wavelength. To take this wavelength dependence of the optical path length into account, the classical BeerLambert law can be modified by scaling the "textbook" spectra with the mean path length and then using those modified spectra in the same classical Beer-Lambert equation (Mayhew J et al, 1999; Kohl M et al, 2000) . The mean path length can be calculated either using Monte-Carlo simulations (Mayhew J et al, 1999) or experimental approaches (Kohl M et al, 2000) . In both cases, the result depends on -assumed or empirical -physiological, physical and geometrical parameters. We found that "rat-based" spectra did not properly fit experimental spectroscopic data obtained from monkeys or cats (the residues being comparable to those obtained with the original constant-pathlength-approximated model), leading us to the conclusion that the modifications to be applied to the textbook spectra are species-specific. This underscores the importance of developing experimental strategies to measure the needed spectroscopic model parameters independently (Kennerley AJ et al, 2005 (Malonek D and Grinvald A, 1996) Mayhew J et al, 1999 
The "sustained" negative BOLD signal.
A negative BOLD fMRI signal other than the initial dip has been known to exist for some time already. Yet, only recently it has been studied systematically. It was shown (Logothetis NK, 2002; Shmuel A et al, 2002 ) that by stimulating part of the visual field in humans, a robust, sustained negative BOLD response can be triggered in the occipital cortex, spatially adjacent to the area that shows a "classical" positive BOLD response but segregated from it. Moreover, the stimulus dependency of this negative BOLD response led the authors to conclude that this signal, rather than being merely a vascular effect, actually resulted, at least in part, from a reduction in neuronal activity, since the negative BOLD response is associated with reductions in CMRO2 and CBF (notably, a decrease in CBF was reported as long as 10 years ago by Shulman GL et al, 1997) . On the other hand, in several studies a purely vascular origin was postulated for this phenomenon (e.g., "vascular blood steal"), suggesting that the negative BOLD response bears little or no direct relationship to underlying neuronal activity (Tootell RB et al, 1998; Saad ZS et al, 2001; Harel N et al., 2002; Kannurpatti SS & Biswal BB, 2004) . Experimental support for this hypothesis comes from an optical imaging study in the rat, demonstrating a low-amplitude, negative haemodynamic response without any corresponding observable changes in neuronal activity (multi-unit and local field-potential (LFP) recordings), which led the authors to postulate a centre-surround structure of the neuronal-to-haemodynamic transfer function (Devor A et al, 2005) . On the other hand, using voltage-sensitive dye (VSD) imaging in rat barrel cortex, as well as multi-unit and LFP recordings (providing a direct handle onto neuronal activity) together with optical imaging spectroscopy, two years later the same group (Devor A et al., 2007) found that the haemodynamic centre-surround structure indeed reflected an underlying neuronal one: regions where neuronal activity (on the average) increases are surrounded by an inhibitory surround where the average neuronal activity decreases, in agreement with previous VSD data from our laboratory (Derdikman D et al 2003) .
Motivated by this set of contrasting hypotheses and data, Shmuel and colleagues further investigated the nature of the negative BOLD, namely to determine if and how much of this signal results from a local decrease in neuronal activity below baseline. They did this by measuring haemodynamic and neuronal variables together, using simultaneous fMRI imaging and electrophysiological recordings in monkey V1 (Shmuel A et al, 2006) . The results showed that the negative BOLD response is located beyond the regions of visual cortex that were "classically" activated by the retinotopic visual stimulus employed.
Moreover, this region of negative BOLD was clearly associated with local decreases in neuronal activity below spontaneous activity, detected up to nearly 1 cm from the closest positively responding region in V1. Importantly, trial-by-trial amplitude fluctuations revealed tight coupling between the negative BOLD response and the decreases in neuronal activity (defined as decreases both in local field potentials and in multi-unit activity), supporting the original hypothesis that a substantial component of the negative BOLD response originates from decreases in neuronal activity, although, as stressed by the authors (Shmuel A et al, 2006) , the argument for a causal relationship is not yet conclusive.
Interestingly, the observed decrease in CBF was larger than that in CMRO2. These data might thus suggest a scenario where, in areas characterized by the negative BOLD signal, overall neuronal activity decreases less than CBF, which might be explained by a change in proportion of activity of the different classes of vasoactive (inter-)neurons. One might even speculate that both positive and negative BOLD signals originate from a carefully titrated degree of activation of (inter-)neurons forming mostly contractive or dilatory synapses with local microvessels. Reported observations (Cauli B et al, 2004) indeed showed that different classes of GABA-interneurons exert opposite effects on the neighboring microvasculature and, in general, accumulating evidence indicated that release of neurotransmitters and neuropeptides during synaptic transmission, including a presynaptic and postsynaptic dendritic release, plays a critical role in triggering haemodynamic responses (Cauli B et al., 2004; Hamel E, 2004 Hamel E, , 2006 Iadecola C, 2004 ).
When we examine those findings it becomes clear that, at least in principle, manipulation of the proportions of different activated (inter-)neuronal populations having opposite vasoactive properties makes it possible to obtain a multitude of haemodynamic responses as a function of stimulus, context, brain area, species, etc. In specific cases, a description of the BOLD signal in simple terms of increases/decreases of local spiking rates Heeger DJ & Ress D, 2002; Ress D et al, 2000) might well turn out de facto to be correct, owing to an appropriate interplay of all of the participating neuronal types, synapses, and vasoactive messengers. In general, however, such an interpretation of the BOLD signal is probably oversimplified, especially at the small volume scale (Kim DS et al, 2004) , typical of high resolution imaging.
